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Fig.1 Schematic map of the Jimsar Depression in the Junggar Basin (a) and integrated stratigraphic histogram (b)
(adapted from Refs.[28,34-35])
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Fig.2 Seismic-geological interpreted cross-section of the Jimsar Depression (a, location is shown in Fig. 1) and integrated

stratigraphic histogram of Well J15 (b)
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the Carboniferous and the Permian in Well J15
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Table 2 Typical biomarker parameters of three types of crude oils from the Carboniferous-Permian in Well J15
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New understanding of the differences and accumulation patterns of Carboniferous—Permian

crude oil in the eastern Junggar Basin: Case study of the J15 well area
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YANG Yuzhong”,KANG Jilun’,ZHANG Wei’,MA Qiang’,LI Jie"”
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Abstract: This research focuses on the contentious issue of oil-gas content and multiple sets of source rocks and
oil-source relationships in the Carboniferous and Permian of Well J15 in the Jimsar Depression, eastern Junggar
Basin. Through analysis of physical properties, group composition, carbon isotope and biomarker characteris-
tics of crude oil and oil sands in the Upper Paleozoic, crude oil is classified into types A, B, and C, based on
biomarker composition and carbon isotopes. The origins of these oil types are defined, leading to the establish-
ment of a C-P oil and gas accumulation model. Type A oil is found in the Wutonggou Formation and upper Lu-
caogou Formation, sourced from low-maturity oil in the saline lake source rocks of the L.ucaogou Formation.
Type B oil is located in the lower Lucaogou Formation and the top of the b member of Songkaersu Formation.
It is sourced from higher maturity source rocks in the deep depression of the b member of Songkaersu Forma-
tion, and is mixed with a small amount of crude oil produced by the LLucaogou Formation, exhibiting lateral mi-
gration characteristics. Type C oil is found in the volcanic rock interlayer within the source rock of the Songkaer-
su Formation, representing low-maturity oil from near-source self-generation and self-storage. This understand-
ing affirms the effectiveness of the Carboniferous source rocks in the eastern Junggar Basin, providing a crucial
basis for the exploration of the strategic breakthrough area of Carboniferous oil and gas.

Keywords: Eastern Junggar Basin; Well J15; Carboniferous-Permian; Crude oil types; Oil-source correlation;
Migration-accumulation patterns

Foundation item: The Special projects of China National Petroleum Corporation (Grant Nos. 2021DJ0306,
2022DJ0507).



